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IMPACT PROTECTOR MOUNTING 

This application claims the benefit of U.S. Provisional 
Application No. 60/790,210, filed Apr. 7, 2006, which is 
incorporated herein by reference. 

10 FIELD OF THE INVENTION 

The current invention relates to mounting of protectors for 
parts or structures that are susceptible to impact or the forces 
of an impact. Impact protector mountings of the invention are 
useful to protect any parts or structures, especially parts and 
structures found in vehicles, including bicycles. Impact pro 
tector mountings of the invention can provide mountings for 
impact protectors to protect any parts and structures, includ 
ing sprockets, frame parts, shock absorbers, and other com 
ponents Susceptible to impact damage. 

2.O. BACKGROUND 

Parts and structures of objects, in particular moving objects 
like vehicles of any kind, can be subject to stress caused by an 
impact. The stress or force of an impact can cause damage to 
parts and structures, either directly or indirectly, and lessen 
ing or avoiding such damage can be desirable. Examples of 
applications where parts and structures may be subject to 
impact forces include vehicles of any kind, for example, land 
vehicles, water going vehicles, under-water vehicles, air 
vehicles and space vehicles. Other examples are parts and 
structures in industrial applications, manufacturing applica 
tions, household applications, farming applications, and any 
other application where added protection against impact 
forces is desired. Specific examples of parts and structures 
that may suffer under impact forces, and that may benefit 
from a protector, are sprockets used in vehicles, including on 
bicycles, motorcycles, and ATVs. Protecting sprockets can 
pose a challenge. Problems may arise where an impact may 
lead to bending and deformation or to movement of mounting 
components under impact. A specific concern pertains to 
bicycle sprocket protection, where an impact protector is 
mounted to a bicycle crank arm, Substantially coaxially with 
a sprocket or cluster of sprockets. The bicycle crank arm is 
designed to transfer force from the rider's legs to the sprock 
ets and from the sprockets to the driving wheel. Impact at an 
impact protector for bicycle sprockets can typically bend the 
crank arm, which then requires replacement. Other problems 
may arise from the manner in which a protector is attached or 
mounted to protect certain parts or structures. For example, 
impact protector mountings are less desirable if they transmit 
excessive impact forces onto parts that are not designed to 
withstand Such forces. For example, bicycle impact protec 
tors that are mounted by merely clamping the protector to a 
frame using a bicycle bottom bracket as a single bolted con 
nection may result in damage to a bottom bracket or bicycle 
drivetrain component under impact. Examples of Such pro 
tectors are shown in U.S. Pat. No. 7,066,856. Bicycle bottom 
brackets thread into bicycle frames to provide a rotational 
mounting forbicycle crank arms. Bicycle bottom brackets are 
not well Suited to mitigate significant impact forces. An 
impact on a bottom bracket can damage the bottom bracket, 
possibly causing an unsafe operating condition for the rider. 
Another concern in the design of impact protectors are move 
ments of the impact protector in case of an impact. For 
example, impact protector designs that clamp between the 
bottom bracket and bicycle frame can rotate during impact 
and thereby expose components they were aimed to protect 
against impact forces. Yet another consideration in designing 
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2 
impact protectors are the means by which the protector is 
attached. For example, where screws are used to gouge the 
impact protector into the bicycle frame, dangerous frame 
damage from the points of the screws may result. Also, elabo 
rate and heavy clamping mechanisms are not ideal due to the 
extremely large number of frame design variations and lay 
outs. Additionally, due to the lightweight nature of bicycle 
frame designs and the reliance on thin walled tubing, clamp 
type designs such as disclosed in U.S. Pat. Nos. 5,067,930 and 
7,066,856 can cause structural damage by crushing thin 
walled tubes during clamping. Further challenges arise for 
bicycle impact protector mountings when considering the 
need for chainguides on bicycles. Many bicycles used for 
downhill and aggressive type riding include devices known as 
chain guides or chain retention systems to prevent derailment 
of a chain on a front sprocket or sprockets of a bicycle. 
Typically these devices incorporate an outer and inner impact 
protector mounted to the bicycle crankarm. Some designs use 
an outer impact protector that is mounted to a bicycle crank 
arm, in conjunction with an inner impact protector that is an 
integrated part of an inner chain guide plate. These designs 
frequently pose problems when the inner protector deforms 
due to impact and causes binding in, or damage to, the bicycle 
drivetrain. 

There is a need for impact protector mountings that can 
minimize damage to mounting components, bicycle crank 
arms, bottom brackets, frames, or other parts. A need also 
exists for mountings that can maintain the location of the 
protector in relation to parts that are to be protected. A need 
further exists for mountings that are sufficiently light in 
weight. Furthermore, a need exists for impact protector 
mountings that integrate with bicycle chainguides while 
minimizing damage to bicycle crank arms, bottom brackets, 
frames, or other parts. Finally, a need exists for protector 
mountings that are more cost effective. The present invention 
provides impact protector mountings that satisfy one or more 
of these needs. 

3.O SUMMARY OF THE INVENTION 

The current invention relates to impact protector mount 
ings and mounting methods to protect parts and structures 
from forces, in particular impact forces. Impact protector 
mountings and mounting methods of the current invention are 
useful for vehicles of all kinds, including land vehicles, water 
vehicles, under-water vehicles, air vehicles, and space 
vehicles. Impact protector mountings of the current invention 
are especially useful for bicycles or other vehicles that use 
drivetrain components that can benefit from impact from 
protection. In certain embodiments, an impact protector 
mounting of the current invention comprises structures, 
designs, or arrangements that locate an impact protector in 
relation to a sprocket. In certain other embodiments, an 
impact protector mounting of the current invention locates an 
impact protectorata location inboard of a sprocket or sprock 
ets. In certain other embodiments, an impact protector mount 
ing of the invention shares components with a chain guide or 
chain retention system. In certain other embodiments, an 
impact protector mounting of the current invention separates 
an impact protector component from a chain guide compo 
nent. In certain other embodiments, an impact protector 
mounting of the invention directs impact force from an 
impact protector to a frame structure without intermediately 
transferring force through a drivetrain component such as a 
bottom bracket or crank arm. In certain other embodiments, 
an impact protector mounting of the invention uses multiple 
connections to locate an impact protector to a frame structure. 



US 8,979,685 B2 
3 

In certain other embodiments, these connections are bolted 
connections. In certain other embodiments, an impact protec 
tor mounting of the invention uses multiple connections to 
locate an impact protector to a mounting plate which uses 
multiple connections to locate to a frame structure. In certain 
other embodiments, these connections are bolted connec 
tions. In certain other embodiments, these locations are 
splined connections. In certain other embodiments, a connec 
tion adapter can be a removable component that can be 
replaced if damaged. Multiple designs are shown to meet the 
requirements included as well as different aesthetic needs and 
manufacturing costs. 

4.O BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1a illustrates a side view of an impact protector 
mounting plate used in certain embodiments of the current 
invention. 

FIG. 1b illustrates a side view of an impact protector 
mounting plate used in certain embodiments of the current 
invention and which can share mounting locations with other 
components. 

FIG.2a shows a close up cutaway three-dimensional view 
example of an embodiment of the present invention as shown 
in FIG. 1a. 

FIG.2b shows a close up cutaway three-dimensional view 
example of an embodiment of the present invention as shown 
in FIG 1b. 

FIG. 3a illustrates a side view of an embodiment of the 
present invention and depicts a cutaway section view orien 
tation direction of FIG. 3b. 

FIG.3billustrates a sectional view of an embodiment of the 
current invention. 

5.O DETAILED DESCRIPTION 

The current invention relates to impact protector mount 
ings and methods for mounting impact protectors. Methods of 
the current invention, in certain embodiments, comprise 
mounting an impact protector using an impact protector 
mounting according to the invention. An impact protector 
mounting of the invention, under certain embodiments, facili 
tates the absorption of impact forces. In certain preferred 
embodiments, an impact protector mounting of the invention 
transmits force from an impact protector to a frame structure. 
In certain other preferred embodiments, an impact protector 
mounting of the invention directs impact force from an 
impact protector to a frame structure without intermediately 
transferring force through a drivetrain component such as a 
bottom bracket, axle, axle bearings, or crank arm. In certain 
preferred embodiments, an impact protector mounting of the 
invention uses multiple connections to locate an impact pro 
tector to a frame structure. In certain other preferred embodi 
ments, these connections are bolted connections. In certain 
preferred embodiments, an impact protector mounting of the 
invention uses multiple connections to locate an impact pro 
tector to a mounting plate which uses multiple connections to 
locate to a frame structure. In certain other preferred embodi 
ments, these connections are bolted connections. In certain 
other preferred embodiments, these connections are splined 
connections. In certain preferred embodiments a mounting 
plate is attached to a frame structure without contact to a 
drivetrain component. In certain preferred embodiments, a 
mounting plate is located to a frame structure via mounting 
plate location features where said mounting plate does not 
directly contact a drivetrain component. In certain preferred 
embodiments, a mounting plate is designed to prevent defor 
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4 
mation of a mounting plate under impact. Because impacts 
can be significant, in certain embodiments, protection of a 
bottom bracket or drivetrain component is necessary. In cer 
tain preferred embodiments, impact force is transmitted into 
a frame structure via a fastened connection. In certain pre 
ferred embodiments, mounting tabs comprise mechanical 
features used to accept mounting plate fasteners So as to 
locate a mounting plate to a frame structure. In certain other 
embodiments, a deformable adapter can be a removable part 
that can be replaced if damaged. In certain other embodi 
ments, a deformable adapter can be located to a frame struc 
ture via a bolted and or splined connection. In certain embodi 
ments, use of a deformable adapter can be advantageous 
where mounting plate location features are not present and 
where fragile existing drivetrain components such as a bot 
tombracket are present. In certain embodiments, a deform 
able adapter can take the place of or be positioned next to a 
bottom bracket spacer. In certain embodiments, a deformable 
adapter can be bolted to a frame member via a bottombracket, 
where a bottom bracket flange positions a deformable adapter 
in relation to a frame structure. In certain embodiments, a 
deformable adapter can comprise mounting tabs and a 
deformable structure. In certain embodiments, a deformable 
adapter can be used to position a mounting plate while at the 
same time protecting a bottom bracket from impact. In certain 
embodiments, a deformable adapter can bend or otherwise 
deform so as to absorb impact force that could otherwise be 
transferred to a bottom bracket and cause damage to said 
bottom bracket. In particularly preferred embodiments, an 
impact protector mounting of the invention shares compo 
nents with a bicycle chain guide or chain retention system. 
This allows the impact protector mounting, in certain 
embodiments, to be mounted in close proximity to mechani 
cal components, for example, axles, sprockets, chain guide 
parts, and crank arms. Some embodiments of the invention 
can be designed to share mounting locations with other com 
ponents, or act as a mounting component for additional com 
ponents such as chain guide sliders, rollers, idlers, or guides. 
In certain embodiments, an impact protector mounting of the 
current invention separates an impact protector component 
from a chain guide component so as to reduce the effect of 
impact at an impact protector on chain guiding performance. 
In certain embodiments, an impact protector mounting of the 
current invention combines an impact protector component 
with a chain guide component so as to reduce cost of the 
system. In certain other embodiments, a chain guide feature 
and impact protector feature could be a single manufactured 
part with specific features so as to lessen the effect of impact 
at an impact protector on chain guiding performance. In cer 
tain embodiments, a chain guide feature could have a differ 
ent distance from a bicycle chainring as an impact protecting 
feature so as to keep a chain guide feature closer to a sprocket, 
and an impact protector feature further away from a sprocket. 
In some embodiments, an impact protector and a mounting 
plate could be a multiple manufactured units. In some 
embodiments, an impact protector, a mounting plate, and a 
chain guide feature could be multiple manufactured parts. In 
Some embodiments, an impact protector and a mounting plate 
could be a single manufactured unit. In some embodiments, 
an impact protector, a mounting plate, and a chain guide 
feature could be a single manufactured part. Some of the 
many applications where shared mounting of an impact pro 
tector and an existing component could be useful would be 
bicycle, motorcycle, and machinery sprockets, sprocket clus 
ters, and disc brake rotors. Some embodiments of the inven 
tion can be designed to act as a dedicated impact protector 
mounting component. Some of the many applications where 
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dedicated mounting components could be useful are protec 
tors for motorcycle crank cases, transmissions and engines, 
bicycle, motorcycle, and machinery sprockets, sprocket clus 
ters, and disc brake rotors, and gearboxes for gardening, 
earthmoving, and Snow removal equipment. Some embodi 
ments of the invention locate an impact protector in a fixedly 
next to moving or rotating components that it protects. 
The drawings use the following numbers and terms: 

mounting plate (1); impact protector location feature (2): 
mounting plate location feature (3); drivetrain clearance hole 
(4); chain guide part location feature (5) chain guide part 
mounting arm (6); frame structure (7); bottom bracket (8); 
bottom bracket flange (9); bottom bracket spindle (10); 
mounting tab (11); impact protector (12); mounting plate 
fastener (13); impact protector fastener (14); section line A-A 
(15); bottom bracket spacer (16) 
The terms used to define components within this disclosure 

will be discussed as singular and plural terms. 
FIG. 1a presents a design for an impact protector locating 

mounting plate according to certain embodiments of the cur 
rent invention via a two-dimensional side view. Shown in 
FIG. 1a are the following: mounting plate (1); impact protec 
tor location feature (2), mounting plate location feature (3): 
drivetrain clearance hole (4). 
A mounting plate 1 as shown in FIG. 1a could be attached 

to a frame structure via mounting plate location features 3. An 
impact protector can be located to the mounting plate 1 via 
impact protector location features 2. An impact protector 
mounting as shown in FIG. 1a is suited for, but not limited to, 
use to locate an impact protector where the mounting plate 1 
locates to a frame structure using multiple mounting plate 
location features 3. 

FIG. 1b presents a design for an impact protector locating 
mounting plate according to certain embodiments of the cur 
rent invention via a two-dimensional side view. Shown in 
FIG. 1b are the following: mounting plate (1); impact protec 
tor location feature (2), mounting plate location feature (3): 
drivetrain clearance hole (4); chain guide part location feature 
(5); chain guide part mounting arm (6). 
A mounting plate 1 as shown in FIG. 1b could be attached 

to a frame structure via mounting plate location features 3. An 
impact protector can be located to the mounting plate 1 via 
impact protector location features 2. An impact protector 
mounting as shown in FIG. 1b can be designed to share 
mounting locations with other components, or act as a mount 
ing component for additional components such as chain guide 
sliders, rollers, idlers, or guides. Chain guide part locating 
features 5 are illustrated in FIG. 1b, and are supported by 
chainguide part mounting arms 6. An impact protector 
mounting as shown in FIG. 1b is suited for, but not limited to, 
use to locate an impact protector and chain guide parts where 
the mounting plate 1 locates to a frame structure using mul 
tiple mounting plate location features 3. 

FIG. 2a shows a three-dimensional view of elements that 
comprise an impact protector mounting according to certain 
embodiments of the current invention. Shown in FIG.2a are 
the following: mounting plate (1); impact protector location 
feature (2); mounting plate location feature (3); drivetrain 
clearance hole (4); frame structure (7); bottom bracket (8); 
bottom bracket flange (9); bottom bracket spindle (10); 
mounting tab (11); impact protector (12); mounting plate 
fastener (13); impact protector fastener (14). 

It is illustrated in FIG.2a that a mounting plate 1 is located 
to a frame structure 7 via mounting plate location features 3. 
Mounting tabs 11 can be part of a frame structure 7. Mounting 
tabs 11 can provide receptacles for mounting plate fasteners 
13. Mounting plate fasteners 13 attach a mounting plate 1 to 
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6 
a frame structure 7, and mounting plate fasteners 13 are 
positioned at a distance away from each other so as to provide 
a greater mechanical advantage to impede free movement of 
a mounting plate 1 in relation to a frame structure 7. Abottom 
bracket 8 comprises a bottom bracket spindle 10 and a bottom 
bracket flange9. Abottombracket spindle 10 can rotate inside 
the bottom bracket 8 in one degree of freedom. A bottom 
bracket 8 can be attached to a frame structure 7 via a threaded 
or press fit or tapered or clamped connection. A bottom 
bracket flange 9 positions a bottom bracket 8 in a direction 
substantially perpendicular to a bottom bracket spindle 10 
rotation axis, and in relation to a frame structure 7. Abottom 
bracket spindle 10 can be in some embodiments supported by 
bearings which allow rotation of a bottom bracket spindle 10 
that are in turn supported by a bottom bracket 8. Bearings can 
be supported by a bottom bracket 8 so that the bearings are 
substantially inside or outside the envelope of a frame struc 
ture 7. A mounting plate 1 comprises mounting plate location 
features 3, a drivetrain clearance hole 4, and one or more 
impact protector location features 2. A drivetrain clearance 
hole 4 allows sufficient clearance between a bottom bracket 8 
and mounting plate 1 so as to reduce mechanical interaction 
between the bottom bracket 8 and mounting plate 1 that could 
damage the bottom bracket 8 during an impact. An impact 
protector 12 locates to a mounting plate 1 via one or more 
impact protector location features 2. One or more impact 
protector fasteners 14 can be used to fasten an impact protec 
tor 12 to a mounting plate 1. A mounting plate 1 meditates the 
transmission of force from an impact protector 12 to a frame 
structure 7. A mounting plate 1 meditates the transmission of 
force from an impact protector 12 to a frame structure 7 
without transmitting force into or through a bottom bracket 8. 
FIG.2b shows a three-dimensional view of elements that 

comprise an impact protector mounting according to certain 
embodiments of the current invention. Shown in FIG.2b are 
the following: mounting plate (1); impact protector location 
feature (2); mounting plate location feature (3); drivetrain 
clearance hole (4); chain guide part location feature (5); chain 
guide part mounting arm (6); frame structure (7); bottom 
bracket (8); bottom bracket flange (9); bottom bracket spindle 
(10); mounting tab (11); impact protector (12); mounting 
plate fastener (13); impact protector fastener (14). 

It is illustrated in FIG.2b that a mounting plate 1 is located 
to a frame structure 7 via mounting plate location features 3. 
Mounting tabs can be part of a frame structure 7. Mounting 
tabs 11 can provide receptacles for mounting plate fasteners 
13. Mounting plate fasteners 13 attach a mounting plate 1 to 
a frame structure 7, and mounting plate fasteners 13 are 
positioned at a distance away from each other so as to provide 
a greater mechanical advantage to impede free movement of 
a mounting plate 1 in relation to a frame structure 7. Abottom 
bracket 8 comprises a bottom bracket spindle 10 and a bottom 
bracket flange 9. A bottom bracket spindle 10 can rotate in 
relation to a bottom bracket 8 in one degree of freedom. A 
bottom bracket 8 can be attached to a frame structure 7 via a 
threaded or press fit or tapered or clamped connection. A 
bottom bracket flange 9 positions a bottom bracket 8 in a 
direction substantially perpendicular to a bottom bracket 
spindle 10 rotation axis, and in relation to a frame structure 7. 
A bottom bracket spindle 10 can be in some embodiments 
supported by bearings which allow rotation of a bottom 
bracket spindle 10 that are in turn supported by a bottom 
bracket 8. Bearings can be supported by a bottom bracket 8 so 
that the bearings are substantially inside or outside the enve 
lope of a frame structure 7. A mounting plate 1 comprises 
mounting plate location features 3, a drivetrain clearance hole 
4, and one or more impact protector location features 2. A 
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drivetrain clearance hole 4 allows sufficient clearance 
between a bottom bracket 8 and mounting plate 1 so as to 
reduce mechanical interaction between a bottom bracket 8 
and mounting plate 1 that could damage a bottom bracket 8 
during an impact. An impact protector 12 locates to a mount 
ing plate 1 via one or more impact protector location features 
2. One or more impact protector fasteners 14 can be used to 
fasten an impact protector 12 to a mounting plate 1. A mount 
ing plate 1 meditates the transmission of force from an impact 
protector 12 to a frame structure 7. A mounting plate 1 medi 
tates the transmission of force from an impact protector 12 to 
a frame structure 7 without transmitting force into or through 
a bottom bracket 8. An impact protector mounting as shown in 
FIG. 2b can be designed to share mounting locations with 
other components, or act as a mounting component for addi 
tional components such as chain guide sliders, rollers, idlers, 
or guides. Chain guide part locating features 5 are illustrated 
in FIG. 2b, and are Supported by chainguide part mounting 
arms 6. 

FIG. 3a shows a two-dimensional view of elements that 
comprise an impact protector mounting according to certain 
embodiments of the current invention. Shown in FIG. 3a are 
the following: mounting plate (1); impact protector location 
feature (2); mounting plate location feature (3); drivetrain 
clearance hole (4); frame structure (7); bottom bracket (8); 
bottom bracket flange (9); bottom bracket spindle (10); 
mounting tab (11); impact protector (12); mounting plate 
fastener (13); impact protector fastener (14); section line A-A 
(15). 

It is illustrated in FIG.3a that a mounting plate 1 is located 
to a frame structure 7 via mounting plate location features 3. 
Mounting tabs 11 can be part of a frame structure 7. Mounting 
tabs 11 can provide receptacles for mounting plate fasteners 
13. Mounting plate fasteners 13 attach a mounting plate 1 to 
a frame structure 7, and mounting plate fasteners 13 are 
positioned at a distance away from each other so as to provide 
a greater mechanical advantage to impede free movement of 
a mounting plate 1 in relation to a frame structure 7. Abottom 
bracket 8 comprises a bottom bracket spindle 10 and a bottom 
bracket flange9. Abottombracket spindle 10 can rotate inside 
the bottom bracket 8 in one degree of freedom. A bottom 
bracket 8 can be attached to a frame structure 7 via a threaded 
or press fit or tapered or clamped connection. A bottom 
bracket flange 9 positions a bottom bracket 8 in a direction 
substantially perpendicular to a bottom bracket spindle 10 
rotation axis, and in relation to a frame structure 7. Abottom 
bracket spindle 10 can be in some embodiments supported by 
bearings which allow rotation of a bottom bracket spindle 10 
that are in turn supported by a bottom bracket 8. Bearings can 
be supported by a bottom bracket 8 so that the bearings are 
substantially inside or outside the envelope of a frame struc 
ture 7. A mounting plate 1 comprises mounting plate location 
features 3, a drivetrain clearance hole 4, and one or more 
impact protector location features 2. A drivetrain clearance 
hole 4 allows sufficient clearance between a bottom bracket 8 
and mounting plate 1 so as to reduce mechanical interaction 
between the bottom bracket 8 and mounting plate 1 that could 
damage the bottom bracket 8 during an impact. An impact 
protector 12 locates to a mounting plate 1 via one or more 
impact protector location features 2. One or more impact 
protector fasteners 14 can be used to fasten an impact protec 
tor 12 to a mounting plate 1. A mounting plate 1 meditates the 
transmission of force from an impact protector 12 to a frame 
structure 7. A mounting plate 1 meditates the transmission of 
force from an impact protector 12 to a frame structure 7 
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8 
without transmitting force into or through a bottom bracket 8. 
Section line A-A15 is used to create a sectional view, section 
A-A illustrated in FIG. 3b. 

FIG. 3b shows a two-dimensional sectional view, section 
A-A of elements that comprise an impact protector mounting 
according to certain embodiments of the current invention. 
Shown in FIG. 3b are the following: mounting plate (1): 
impact protector location feature (2), mounting plate location 
feature (3); drivetrain clearance hole (4); frame structure (7): 
bottom bracket (8); bottom bracket flange (9); bottom bracket 
spindle (10); mounting tab (11); impact protector (12); 
mounting plate fastener (13); impact protector fastener (14); 
bottom bracket spacer (16). 

FIG.3billustrates a sectional view, section A-A, as defined 
by section line A-A 15 shown in FIG.3a. FIG. 3b is used to 
show clearly that a mounting plate 1 is separated from 
mechanical contact with a bottom bracket 8. It is illustrated in 
FIG.3b that a mounting plate 1 is located to a frame structure 
7. Mounting tabs 11 can be part of a frame structure 7. Mount 
ing tabs 11 can provide receptacles for mounting plate fas 
teners 13. Mounting plate fasteners 13 attach a mounting 
plate 1 to a frame structure 7, and mounting plate fasteners 13 
are positioned at a distance away from each other so as to 
provide a greater mechanical advantage to impede free move 
ment of a mounting plate 1 in relation to a frame structure 7. 
A bottom bracket 8 comprises a bottom bracket spindle 10 
and a bottom bracket flange 9. A bottom bracket spindle 10 
can rotate inside the bottom bracket 8 in one degree of free 
dom. A bottom bracket 8 can be attached to a frame structure 
7 via a threaded or press fit or tapered or clamped connection. 
A bottom bracket flange 9 positions a bottom bracket 8 in a 
direction substantially perpendicular to a bottom bracket 
spindle 10 rotation axis, and in relation to a frame structure 7. 
A bottom bracket spacer 16 is positioned between a bottom 
bracket flange 9 and frame structure 7. A bottom bracket 
spacer can be used to act as a washer for spacing and ease of 
assembly purposes. A bottom bracket spindle 10 can be in 
Some embodiments Supported by bearings which allow rota 
tion of a bottom bracket spindle 10 that are in turn supported 
by a bottom bracket 8. Bearings can be supported by a bottom 
bracket 8 so that the bearings are substantially inside or out 
side the envelope of a frame structure 7. A drivetrain clear 
ance hole 4 allows sufficient clearance between a bottom 
bracket 8 and mounting plate 1 so as to reduce mechanical 
interaction between the bottom bracket 8 and mounting plate 
1 that could damage the bottom bracket 8 during an impact. 
An impact protector 12 locates to a mounting plate 1. One or 
more impact protector fasteners 14 can be used to fasten an 
impact protector 12 to a mounting plate 1. A mounting plate 
1 meditates the transmission of force from an impact protec 
tor 12 to a frame structure 7. A mounting plate 1 meditates the 
transmission of force from an impact protector 12 to a frame 
structure 7 without transmitting force into or through a bot 
tombracket 8. 

Mounting and attachment variations of the current inven 
tion are discussed. Some embodiments of the invention can be 
designed to share mounting locations with other components. 
Some of the many applications where shared mounting of an 
impact protector and an existing component could be useful 
would be bicycles and motorcycles. Some embodiments of 
the invention can be designed to use dedicated mounting 
components. Some of the many applications where embodi 
ments using dedicated mounting components could be useful 
are bicycle drivetrains, motorcycle drivetrains, and electric 
bike drivetrains. Impact protector mountings of the invention 
can be facilitated by many possible mechanical devices. The 
simplest and most economical mounting arrangement will 
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typically be but is not limited to a bolted connection. A bolted 
mounting arrangement could consist of bolts or fasteners that 
attach an impact protector to a mounting plate so that the 
mounting axes are in a parallel or perpendicular plane to the 
impact force. A bolted mounting arrangement could consist 
of bolts or fasteners that attach a mounting plate to a frame 
structure so that the mounting axes are in a parallel or per 
pendicular plane to the impact force. A bolted mounting 
arrangement could likewise consist of bolts or fasteners that 
attach an impact protector to a mounting plate so that the 
mounting axes are not in a parallel or perpendicular plane to 
the impact force. A bolted mounting arrangement could like 
wise consist of bolts or fasteners that attach a mounting plate 
to a frame structure so that the mounting axes are not in a 
parallel or perpendicular plane to the impact force. Any com 
bination of other attachments and fasteners could be used to 
facilitate mounting. Additionally, bosses or embossed mount 
ing locations could allow for a mechanical interface between 
an impact protector and a mounting plate. Other fastener 
augmenting mechanical interfaces could be in the form of 
circular or non-circular holes with complementing mechani 
cal features on both a mounting plate and impact protector. 
Additionally, bosses or embossed mounting locations could 
allow for a mechanical interface between a mounting plate 
and an frame structure. Other fastener augmenting mechani 
cal interfaces could be in the form of circular or non-circular 
holes with complementing mechanical features on both a 
mounting plate and frame structure. 
An impact protector mounting of the current invention in 

certain embodiments could comprise a bolted connection, 
multiple bolts, one bolt, two bolts, three bolts, four bolts, five 
bolts, six bolts, seven bolts, eightbolts, chainring bolts, chain 
ring nuts, T-nuts, a bolt and nut combination, bolt and nut 
combinations, screws, threads, a threaded connection, rivets, 
pop-rivets, aircraft rivets, pins, split pins, alignment pins, 
alignment studs, studs, bushings, splines, keys, keyways, a 
machined spline, wave splines, a mounting bracket, an inter 
mediate mounting bracket, a mounting Support, an impact 
protector Support, amounting receptacle, a boss, an embossed 
interface, a non-circular mounting hole, a drivetrain clearance 
hole, a drivetrain clearance area, a bottom bracket clearance 
area, a bottom bracket clearance slot, a drivetrain clearance 
slot, a bottombracket clearance feature, a drivetrain clearance 
feature, a rigid mounting, a flexible mounting, rubber mount 
ing, a bicycle crank arm, chainring tabs, a chainring, a chain 
wheel, a bicycle chainguide, a bicycle chain retention system, 
a chainguide back plate, a chainguide boomerang, a bicycle 
chainguide mounting plate, ISCG mounting tabs, ISCG05 
mounting tabs, a disc brake rotor, a disc brake rotor mount, a 
brake drum, a mounting plate, an engine crankcase, an elec 
tric motor, a transmission case, an axle. 
An impact protector mounting of the invention in certain 

embodiments is useful to protect, for example, a sprocket, a 
chainwheel, a bottom bracket, an axle, a structural compo 
nent, a bicycle frame, a disc brake rotor, a disc brake caliper, 
a drum brake, a motorcycle frame, an ATV frame, an off-road 
vehicle frame, an engine, a motor, a transmission, a gearbox, 
a sequential gearbox, a flywheel, a lawnmower deck, a lawn 
mower, a Snowblower, a plow frame, a plow, garden equip 
ment, brush clearing equipment, construction equipment, a 
cart, an electronics enclosure, a boat keel, a boat hull, a 
watercraft hull. 
An impact protector mounting of the current invention is 

manufactured, for example, by or from CNC machining, 
machining, turning, injection molding, machining of injec 
tion molded parts, CNC machining of injection molded parts, 
drilling, tapping, drilling injection molded parts, tapping 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
injection molded parts, bonding, gluing, friction welding, 
welding, TIG welding, MIG welding, arc welding, plasma 
welding, laser welding, friction stir welding, resistance weld 
ing, stamping, forging, casting, cutting, waterjet cutting, laser 
cutting, sawing, torch cutting, flame cutting, annealing, heat 
treating, plastic, metal, aluminum, steel, stainless Steel, tita 
nium, ceramic, metal matrix, composite, fibrous composite, 
carbon fiber, fiberglass, kevlar, blended fibers, elastomers, 
elastomer, TPR, TPE, polyurethane, foam, damping foam, 
urethane, elastomer and metal composites, elastomer and 
plastic composites, elastomerand fibrous composite compos 
ites, springs, coil spring, torsion spring, a hard outer ring, an 
anti friction impact beam 
The present invention is not to be limited in scope by the 

specific embodiments described herein, which are intended 
as single illustrations of individual aspects of the invention, 
and functionally equivalents and components are within the 
scope of the invention. Indeed, various modifications of the 
invention, in addition to those shown and described herein, 
will become apparent to those skilled in the art from the 
foregoing description. Such modifications are intended to fall 
within the scope of the appended claims. Throughout this 
application the singular includes the plural and the plural 
includes the singular, unless indicated otherwise. All cited 
publications, patents, and patent applications are herein 
incorporated by reference in their entirety. 

What is claimed is: 
1. An impact protector mounting for a bicycle having a 

frame with a bottom bracket and a spindle having a rotational 
axis and pivotally securing a front sprocket to the frame, the 
impact protector comprising: 

a mounting plate having a first side Surface facing said 
bicycle frame and a second side Surface facing said front 
sprocket; and 

an impact protector, 
wherein said mounting plate is mounted directly to a 

bicycle frame structure by a threaded mounting plate 
fastener extending through the mounting plate and into 
the bicycle frame structure, and wherein said mounting 
plate does not directly contact a drivetrain component of 
said bicycle: 

wherein said impact protector is mounted to said first side 
Surface of said mounting plate through a connection 
Selected from the group consisting of a bolted connec 
tion, Screws, threads, rivets, pins, studs, bushing, 
splines, keys, chainring nuts, T-nuts and a bolt and nut 
connection, and 

wherein said impact protector is Substantially planar and 
located adjacent to and parallel to said front sprocket in 
a direction of said rotational axis and entirely inboard 
and not overlapping a plane of said adjacent front 
sprocket of said bicycle. 

2. The impact protector mounting of claim 1, wherein said 
mounting plate comprises multiple mounting plate mounting 
apertures for mounting said mounting plate to said frame and 
wherein said impact protector extends beyond the sprocket. 

3. The impact protector mounting of claim 1, wherein said 
impact protector and said mounting plate are of a structural 
rigidity so as to mediate the transmission of force from 
impacts upon said impact protector to said frame structure 
without transmitting force to said drivetrain component. 

4. An impact protector mounting for a bicycle having a 
frame with a bottom bracket and a spindle having a rotational 
axis and pivotally securing a front sprocket to the frame, the 
impact protector comprising: 
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a mounting plate having a first side Surface facing said 
bicycle frame and a second side Surface facing said front 
sprocket; and 

an impact protector, 
wherein said mounting plate is mounted to a bicycle frame 

structure by a threaded mounting plate fastener extend 
ing through said mounting plate and into said bicycle 
frame structure and wherein said mounting plate does 
not directly contact a drivetrain component of said 
bicycle; and 

wherein said impact protector is mounted said first side 
Surface of said mounting plate, wherein said impact 
protector is capable of protecting said sprocket, bottom 
bracket, or drivetrain component, and wherein said 
impact protector is mounted to said mounting plate 
through a connection selected from the group consisting 
of a bolted connection, screws, threads, rivets, pins, 
studs, bushings, splines, keys, chainring nuts, T-nuts, 
and a bolt and nut combination and wherein said impact 
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protector is substantially planar and located adjacent to 
and parallel to said front sprocket in a direction of said 
rotational axis and entirely inboard and not overlapping 
a plane of said adjacent front sprocket of said bicycle. 

5. The impact protector mounting of claim 4, wherein said 
mounting plate comprises multiple mounting plate mounting 
apertures for mounting said mounting plate to said frame. 

6. The impact protector mounting of claim 4, wherein said 
impact protector and said mounting plate are of a structural 
rigidity so as to mediate the transmission of force from 
impacts upon said impact protector to said frame structure 
without transmitting force to said drivetrain component. 

7. The impact protector mounting of claim 4, wherein a 
planar Surface of said Substantially planar impact protector 
faces an inner Surface of said sprocket of said bicycle with 
said planar Surface located inboard of said sprocket and 
extending beyond an outer edge of said sprocket in the direc 
tion of the ground. 


